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© Improved carding apparatus. 

© A sliver is created by directly condensing the 
carded web from carding apparatus (1-4) and then 
feeding it to a drafting set (7) from which it is 



subsequently delivered by way of an autoleveller 
comprising sliver thickness sensing means (8) and 
variable draft means (11). 
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The present invention relates to an improved 
carding apparatus in which the standard of the 
products sliver is good enough to allow the sliver to 
be fed directly to a spinning operation or to a 
combing operation without the need for further dou- 
bling and drafting. 

It is known to provide carding apparatus having 
an autoleveller which reduces the irregularities in 
density or thickness of the product sliver. Auto- 
levellers can operate to reduce either long term 
fluctuation which may involve wavelengths which 
extend over many metres of length of the finished 
sliver due to variations in the input material, or may 
compensate for much shorter term fluctuations in- 
volving fractions of a metre in wave length. The 
present invention is particularly applicable to a 
short term autoleveller on carding apparatus, al- 
though it is conceivable to combine both short term 
and long term autolevelling if desired. 

An autoleveller relies on varying the draft of a 
sliver just downstream of a sliver density or thick- 
ness measuring sensor so that the variations 
sensed by that sensor can be eliminated by in- 
creasing the draft temporarily to reduce sliver 
thickness or density or by reducing the draft ratio 
temporarily to increase the density or thickness. 

It is an object of the present invention to im- 
prove still further on the quality of the product 
sliver from a short term autoleveller incorporated in 
or downstream of carding apparatus. 

Accordingly, one aspect of the present inven- 
tion provides a process of carding a fibrous web to 
form a sliver, comprising carding the web, and then 
immediately condensing the carded web to form a 
sliver and subjecting the thus formed sliver to an 
initial drafting operation and then autolevelling the 
thus drafted sliver downstream of the point of com- 
pletion of the initial drafting operation. 

A second aspect of the present invention pro- 
vides carding apparatus comprising means for con- 
densing the carded web to form a sliver, a drafting 
set operative to draft the thus condensed sliver, 
and downstream of the drafting set an autoleveller 
including variable draft means for autolevelling the 
drafted sliver. 

In order that the present invention may more 
readily be understood the following description is 
given, merely by way of example, with reference to 
the accompanying drawing in which the sole Figure 
shows one embodiment of drafting/carding appara- 
tus in accordance with the invention. 

Referring now to the drawing, there is shown a 
carding cylinder 1 to which a fibrous web or batt is 
introduced by a taker-in 2, and from which the 
carded web is removed by means of a doffer 3. 
The web is then in turn removed from the doffer 3 
by a web take-off roll 4. The carding of fibres being 
carried by the carding cylinder 1 is effected by 
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way of card clothing on a concave part-cylindrical 
carding plate 5 which is thus held close to the path 
of movement of card clothing on the cylinder 1, so 
that the web being carried by the cylinder i is 

5 carded between the opposed points of (i) the card 
clothing of the cylinder 1 and (ii) that on the plate 
5, respectively. 

In a known manner, the web removed by the 
take-off roll 4 is then applied to a conveyor belt 

to web condensing system 6 which draws the edges 
of the web inwardly towards the centre of the web 
in order to condense the web to form a sliver. 

Other forms of web condensing apparatus are 
known and are suitable for the present invention, 

75 such apparatus including a lateral draw belt take-off 
arrangement in which the sliver is condensed along 
one edge of the web rather than along the centre of 
the web, or a condensing trumpet arrangement in 
which the edges of the web are progressively 

20 brought inwardly to the centre to be condensed to 
form a sliver. However, the centre draw conveyor 
belt arrangement mentioned above is preferred. 

In EP-A-0354653 the sliver from the belt take- 
up condensing system is passed between tongue- 

25 and-groove rollers of the autoleveller, to a "two 
oyer three" roller drafting system. However, in the 
present apparatus the sliver is first of all passed 
through a "three over three" drafting set 7 from 
which it then passes between a tongue-and-groove 

30 roller pair 8 comprising an upper tongue roller 9 
whose periphery engages in a groove of a lower 
groove roller 10. 

From the tongue-and-groove roller pair 8 the 
sliver then passes through a "two over three" draft- 

35 ing roller set 11 comprising a first nip defined by 
upper roller 12 engaging lower rollers 13 and 14 to 
clamp the sliver thereagainst, and a second draft- 
ing nip comprising an upper drafting roll 15 and. a 
lower drafting roll 16. 

40 From the final drafting pair 15, 16 the sliver is 

then fed by way of a coiler into a sliver can for 
storage purposes. However, as indicated above, 
the material could if desired be fed straight to a 
comber or to a spinning stage such as an open- 

45 end spinning machine without needing to be stored 
in a can. 

In the preferred embodiment of the present 
invention where the sliver is stored before further 
processing, the coiler includes a further tongue- 
50 and-groove roller pair comprising a groove roller 17 
whose groove is engaged by the periphery of a 
tongue roller 18, for the purposes of monitoring the 
uniformity of the sliver passing into the can at the 
coiler. 

55 Both the tongue-and-groove roller pair 8 and 

the tongue-and-groove rollers 17 and 18 of the 
coiler are, as is conventional, arranged so that one, 
for example the tongue roller 9. or 18, can be 
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yietdably displaced towards and away from the 
other (the groove roller 10 or 17) with means for 
sensing the changes in spacing between the axes 
of the tongue-and -groove rollers of the respective 
pairs in order to detect variations in thickness of 
the sliver passing between the tongue-and-groove 
rollers. The displacement sensor provides a signal 
to indicate sliver thickness, and in the case of the 
tongue-and-groove roller pair 8 this signal is used 
to vary the draft in the drafting set 11, but in the 
case of the tongue-and-groove rollers 18 and 17 
the displacement signal is intended to provide a 
monitor, of sliver uniformity, for the purposes of 
rejecting any sliver whose quality is out of limits 
when passing through the coiler. In practice, how- 
ever, the reliability of the uniformity imparted by 
the apparatus shown in the drawing is such that 
this sliver thickness monitoring at the rollers 1 7 and 
18 is simply a guarantee of uniformity and not a 
positive rejection mechanism. 

In the first "three over three" drafting roller set 
7, the first pair of drafting rollers 19 and 20 are 
fixed in position, whereas means 30 are provided 
for moving the second pair of drafting rollers 21 
and 22 as a pair towards and away from the first 
pair 19, 20, in order to adjust the length of the 
"breaking draft" zone between them to accom- 
modate different lengths of fibre staple length. 
Similarly, means 31 are provided for moving the 
third pair of drafting rollers 23, 24 adjustable for 
positioning towards and away from the second pair 
21, 22 for varying the length of the "actual draft" 
zone between rollers 21, 22 on the one hand and 
rollers 23, 24 on the other hand. 

We prefer the draft imposed at the autolevel- 
ling stage in the "two over three" drafting roller set 
11 to be of the order of 1.5 in the steady state, but 
varied by increasing and decreasing the draft in 
order to restore sliver thickness uniformity. A more 
preferable draft at the drafting set 1 1 may be of the 
order of 1.3:1 in order to improve the autolevelling 
efficiency. The draft required at the autolevelling 
stage is simply enough to ensure that there is 
adequate scope for draft reduction to eliminate 
variations of the maximum amplitude likely to be 
encountered. It is not intended that there should be 
any strong drafting action at the drafting set 1 1. 

At the drafting set 7, the overall draft may be 
as high as 30, although the draft value may be 
chosen depending on the next stage of treatment 
of the sliver leaving the autoleveller final drafting 
nip 15, 16. Higher drafts, for example of the order 
of 16:1. may be preferred where the sliver is to be 
subjected to a downstream combing operation, but 
if direct feed of the sliver to an open-end spinner is 
sought after then an overall draft of the order of 
12:1 at the drafting set 7 is preferred. 



For optimum overall quality of the sliver a draft 
of from 6:1 to 8:1 is preferred. 

Claims 

5 

1. A process of carding a fibrous web to form a 
sliver, comprising carding the web, and then 
immediately condensing the carded web to 
form a sliver, and then autolevelling the con- 
70 densed sliver, characterised by subjecting the 

condensed sliver to an initial drafting operation 
but before autolevelling. 
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2. A process according to claim 1, wherein the 
autolevelling comprises measuring the thick- 
ness of the sliver leaving the initial drafting 
apparatus and carrying out short term auto- 
levelling on the thus measured sliver. 

3. A process according to claim 1 or claim 2, 
wherein the autolevelled sliver is fed by way of 
a coiler to a storage can. 

4. Carding apparatus comprising means (6) for 
condensing the carded web to form a sliver, 
and downstream of the condensing means an 
autoleveller including variable draft means (12- 
16) for autolevelling the condensed sliver, 
characterised by a drafting set (19-24) oper- 
ative to draft the condensed sliver before it 
enters the autoleveller. 

5. Apparatus according to claim 4, wherein said 
variable draft means comprise a two (12,15) 
over three (13, 14,-16) drafting roll set to which 
the sliver from the first mentioned said drafting 
set (19-24) passes by way of a sliver thickness 
measuring sensor (9,10). 

6. Apparatus according to claim 5, wherein said 
sliver thickness measuring sensor comprises a 
tongue-and-groove roller pair (9,10). 

7. Apparatus according to claim 4, 5 or 6, 
wherein said web condensing means comprise 
a conveyor belt web condensing unit (6) of 
carding apparatus for directly condensing the 
carded web and introducing it as a sliver to 
said drafting set (19-24). 



8. Apparatus according to any one of claims 4 to 
7. wherein said drafting set includes means for 
varying the distance between successive draft- 
ing nips thereof for adjustment to match the 
55 staple length of the sliver being formed. 
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